A. F. Chudnovsky was a prominent agrophysicist and a pioneer in the heat physics of soil. His primary research interests were thermo-physics of soils, thermo-physical properties of dispersed materials, the thermal conductivity of semiconductors, engineering and physical aspects of thermal soil melioration, and energy and mass transfer in the soil-plant-air system. He also conducted research on physical and technical methods (electronics) in agrophysics, remote sensing of agricultural fields, and agrophysical basics of crop programming. Among these areas of agrophysics, he completed 20 scientific monographs. A. F. Chudnovsky was a talented scholar, a great mentor, and under his leadership, more than 50 Masters of Science and 20 Doctoral Theses were completed. This paper is written to commemorate Dr. A. F. Chudnovsky's dedicated contributions to agrophysical research and development.
146
Before focusing on the main creative activities of Abram Filippovich Chudnovsky, D. Sc. (physics and mathematics), Prof. (Fig. 1) , it is relevant to highlight a statement made by the outstanding physicist Abram Ioffe who was one of the founders of modern agrophysics. In 1946, he stated the following: "Currently, Chudnovsky is one of the most prominent researchers of the heat balance of the soil and the soil air".
We can identify several examples of A. F. Chudnovsky's creative activities beginning in the early 1930s with the establishment of the Agrophysical Institute (St. Petersburg, Russia) which remained in operation until the mid-seventies. This institute was involved in the development of heat transfer theory (conduction) for soils. The use of the basis of the heat conduction analytic theory allowed A. F. Chudnovsky to develop a theoretical description of heat transfer in soil. Among his research results were thermal properties of the soil (Courtener & Chudnovsky, 1937; Kurtener & Chudnovsky, 1939a) , partial solutions of the generalized equation of heat conduction (Kurtener & Chudnovsky, 1938) , and the temperature of soil in the field under conditions of variable thermal conductivity (Kurtener & Chudnovsky, 1939b) .
Between 1941 and 1945, the Agrophysical Institute was not operational due to War World II. After the war's end, the Agrophysical Institute underwent substantial renovation due to war damage, and researchers resumed their work on thermal physics of the soil. An important outcome of this effort was the publication of a series of monographs by A. F. Chudnovsky on the theory of heat transfer in soil (Chudnovsky, 1948 (Chudnovsky, , 1954 (Chudnovsky, , 1962 (Chudnovsky, , 1976 Nerpin & Chudnovsky, 1967) .
Another creative activity of Dr. Chudnovsky was the study of thermal conductivity of semiconductors. In 1967, he published a book on this topic (Fig. 2) . The book examined electron, phonon, and radioactive heat transfer mechanisms in semiconductors. The main accomplishment of his theoretical studies, including various aspects of thermal conductivity in crystalline, amorphous and liquid semiconductors, were explained in The next focus of Dr. Chudnovsky's creative activity was related to engineering the physical basis of thermal amelioration . Resulting from this research was the formulation of theoretical approaches to solve problems of this nature. Research findings were published in two monographs in collaboration with Dr. D.A. Kurtener (Kurtener & Chudnovsky, 1969 , 1979 .
The first monograph identified the physical mechanisms of action of various ameliorative technologies that could improve thermal conditions in the soil and soil surface air (Fig. 3) . This monograph also detailed several methods for calculating the thermal effect of ameliorative technologies.
Their second monograph (Fig.4) evaluated the thermal effects arising from the application of ameliorative technologies such as mechanical treatment of the soil surface, changing microrelief, and the use of various types of mulch.
The research of A.F. Chudnovsky dealing with energy and mass transfer among soil, plant, and the surface layer of the atmosphere was used for modeling energy and mass transfer within this system. In collaboration with S.V. Nerpin, a book entitled "Energy and mass transfer in the soil-plant-air" was produced (Fig. 5) . In the book's preface, the authors noted the following: "In this monograph we attempt to examine all of the most important processes related to exchange of energy and matter, which take place in a system of plant-soil-surface air. These processes determine the status and environmental conditions on a particular agricultural field." In 1984, an English version of this book was published (Nerpin & Chudnovsky, 1984) . The utilization of modern physical and technical methods in agrophysics and was considered by Dr. Chudnovsky. In 1970, he collaborated with B.M. Shlimovich in producing a book entitled "Semiconductors in agriculture" (Fig. 6) . This complemented earlier work by these authors entitled "Semiconductors, electronics and cybernetics in agrometeorology" (Fig. 7) .
These books introduced the achievements of physics and semiconductor technology in various sectors of agriculture. Some examples highlighting the applications of such ideas in agricultural settings were presented.
In the 1980s, Dr. Chudnovsky conducted remote sensing research on agricultural fields. In collaboration with Y.V. Timofeev & B.L. Shinderov, he worked on a book that covered the use of remote sensing in agricultural settings. In this book, they outlined a new approach for measuring and describing field characteristics needed to analyze and solve many farm problems.
The introduction of portable computers allowed for their use across a wide range of research disciplines including agriculture. Utilization of computers was also reflected in Chudnovsky's application of this technology in agrophysics with emphasis on programming. In 1980, he collaborated with J.S. Shatilov on "Agrophysical, agrometeorological and agronomic crops programming fundamentals" (Fig. 8) .
In the early 60-ies among the leading Russian agricultural physicists was discussion about what is agrophysics. A.F. Chudnovsky participated in this discussion. He wrote a book, which sets out his vision of problem (Chudnovsky, 1963) . Krueger & Kurtener (2014) sets out the essence of this book.
In addition to being a great scientist, Dr. Chudnovsky was also a well-known collector of important Russian art from the first half of the twentieth century, focusing primarily on Russian avantgarde art (see Burrus, 2002 Museum, (http://ogis.sgu.ru/ogis/bogo/mat12/m at12-6.html) wrote that the collection of A.F. Chudnovsky was the third largest in the city after the Hermitage and the Russian Museum collections. "If this is an exaggeration, it is not so much." Mikhail Larionov's painting "Beams" from the 1912 exhibition "Donkey's Tail", is an example of art found in A.F. Chudnovsky's collection (Fig. 9) .
In closing, Dr. Chudnovsky was one of the pioneers in the heat physics of soil, an innovator of applying new technologies to agricultural research, and a wonderful mentor with more than 50 Masters of Science theses and 20 Doctoral dissertations completed during his tenure. It is clearly evident the he was not only a great mentor and talented scholar, but he was also an important collector of Russian Art. 
